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FOREWORD 


Quality of product has always been important. In earlier times it 
was primarily the product of good raw materials and craftsmanship. 
The invention of mass production brought new emphasis to the problem 
of reproducibility. The gradual recognition of inherent variability, 
the development of sampling theary and practice, and the invention 
of the control chart turned the spotlight on statistical techniques 
as appliec to problems of quality. 


So spectacular have been same of the statistical applications that 
some people have lost sight of the fact that statistical techniques are 
merely a means to an end. They are tools which properly used may help 
achieve product quality. 


An examination of the subjects presented in these Transactions 
over the twelve year span of their publication reveals the many 
ramifications of modern industrial quality control. The leading 
business and industrial areas according to the frequency of papers 
published have been 


1. Metals 53 
2. Chemicals 40 
3. Armed Services 36 
4. Aircraft 35 
5. Electronics 26 
22 

Automotive 22 


The principal aspects of business and industry discussed have 
been 


1. Inspection and Testing 47 
2. Management of Q. C. 41 
3. Administrative Applications 40 
4. Standards 17 
5 Vendor Consumer Relations 16 


Other papers have been concerned with such subjects as 
automation (3), industrial engineering (10), inventories (4), 
maintenance (3), operations research (11), and research and 
development (10). 


The mest frequently discussed statistical subjects have 
been 


1. Sampling 45 
2. Control Charts 38 
3. Statistical Tests 29 
4. Design of Experiments 20 
5. Reliability wy 
6. Analysis of Variance 12 
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Consvlidating the above lists gives the following seven most 
frequently discussed subjects 


1. Metals 53 
2. Inspection and Testing 47 
3. Sampling 45 
4. Management 41 
5-)Chemicals 40 
6.)Administrative Applications 40 
7. Control Charts 38 


It is evident there is keen interest in how to effectively manage 
quality control activities, and their application in specific industrial 
and business areas. 


Here, then, in these Transactions is provided one way of appraising 
the highly diversified nature of the field of modern industrial quality 
control. 


These Transactions constitute a record of the presentations at 
the National Convention. They have not been subjected to review by 
the Editorial Board of the Society. The timetable for planning our 
conventions precludes this at the present time. After the Convention, 
the papers will be reviewed by the Editorial Board and certain of them 
may appear in "Industrial wuality Control". 


Request for permission to reprint any portion of these Trans- 
actions should be addressed to Professor Mason E. Wescott, Chairman, 
Editorial Board, University College, Rutgers University, New Bruns- 
wick, New Jersey. 


While these Transactions are copyrighted, the American Society 
for Quality Control assumes no responsibility for any of the authors! 
statements. Responsibility for the content of each paper resides 
with its author. 


Edward M. Schrock 
National Transactions Chairman 
General Convention Committee 


| 


BOSTON HOST COMMITTEE 


Chairman 
WARREN J. GROSJEAN, General Electric Company, Ashland, Mass. 


Program 
F. G. FaLES, Sylvania Electric Products Co., Salem, Mass. 


Publicity 
HARRY B. DUANE, General Electric Company, West Lynn, Mass. 


Arrangements 
MARTIN W. ROGERS, The National Company, Malden, Mass. 
GEORGE W. TRUMBOUR, JR., Polaroid Corp., Cambridge, Mass. 


Exhibits 
ARTHUR A. COSTHLLO, Keystone Manufacturing Company, Dorchester, Mass. 


Reception 
HAROLD J. DAVIS, Raytheon Manufacturing Corp., Newton, Mass. 


Registration 
DOROTHLA R. LOONEY, Polaroid Corp., Cambridge, Mass. 


Book Booth 
BERNARD P. GOLDSMITH, Raytheon Manufacturing Corp., Newton, Mass. 


Secretary 
FRANCES E. HERMANN, Arthur D. Little Co., Cambridge, Mass. 


Advisory 
LEONARD A. SEDER, Quality Control Consultant, Malden, Mass. 


GENERAL CONVENTION COMMITTEE A.S.\.C. 


WADE R. WEAVER, Chairman, Republic Steel Corp., Cleveland, Ohio 
FRANK CAPLAN, JR., Publicity, Westinghouse Electric Corp., 
Cheswick, Penna. 
CHARLES R. KENDEL, Exhibits, Lamson & Sessions Co., Cleveland, Ohio 
JOHN G. RUTHERFORD, Program, Lear, Inc., Grand Rapids, Mich. 
EDWARD M. SCHROCK, Transactions, American Radiator & Standard Sanitary 
Corporation, New York, N. Y. 
HERMAN H. BOGIN, 1957 Chairman, Parke, Davis & Co., Detroit, Miche 
WARREN J. GROSJEAN, 1958 Chairman, General Electric Co., Ashland, Mass. 
WADE R. WEAVER, 1959 Chairman, Republic Steel Corp., Cleveland, Ohio 


; 
| 
4 
) 
| 
| 
‘ 


NATIONAL OFFICERS 


LEON BASS, President 
General Electric Co. 
Cincinnati, Ohio 


HSNRY J. BECKER, Vice-President 
American Steel & Wire 
Dive, Steel Corp. 
Waukegan, Ill. 


CLARENCE R. BURDICK, Vice-President 
Houdaille Industries, Inc. 
Detroit, Mich. 


C. E. FISHiR, Vice-President 
Bell Telephone Laboratories, Inc. 
New York, N. Y. 


ELLIS R. OTT, Vice-President 
Rutgers University 
New Brunswick, Ne J. 


L. S. HICHELBERGER, Executive Secretary 
Ae O. Smith Corp. 
Milwaukee, Wis. 


Je Ye McCLURE, Treasurer 
Convair Div. of General Dynamics Corp. 
Ft. Worth, Texas 


DALE L. LOBSINGER, Junior Past President 
United Air Lines, Inc. 
Denver, Colo. 


BOSTON SECTION OFFICERS 


HARRY B. DUANE, Chairman 
General Electric Co. 
West Lynn, Mass. 


DOROTHEA R. LOONEY, Vice-Chaimnan 
Polaroid Corp. 
Cambridge, Mass. 


MARTIN W. ROGERS, Treasurer 
National Company, Inc. 
Malden, Mass. 


WILLIAM A. DONOVAN, Secretary 
Hood Rubber Company 
Watertown, Mass. 


| 
| 
| 
| 


| 


LISTING BY SUBJECTS 


ADMINISTRATIVE APPLICATIONS 


APPLICATIONS OF STATISTICAL METHODS IN BUSINESS ADMINISTRATION, 
Dr. Grant I. Butterbaugh, Professor of Statistics, University 
of washington, Seattle, Washington 33 


THE MANUFACTURING PROGRESS FUNCTION, Richard Conway, Instructor, and 
Andrew Schultz, Jr., Professor and Head, Department of Industrial 
and Engineering Administration, Cornell University, Ithaca, , 
New York 211 


APPLICATION OF THE I.B.M. 650 MDDPM TO THE MANUFACTURING PROGRESS 
FUNCTION, William J. Halladay, Jr.e, Project Engineer, Inter- 
national. Business Machines Corporation, Owego, New York 


213 


THE MANUFACTURING PROGRESS FUNCTION, ITS AFPLICATION TO OPERATIONS AT 
I.B.ii., ENDICOTT, Donald A. Schreiner, Technical Engineer, 
Data Processing “ivision, International Business Machines 
Corporation, Endicott, New York 2is 


CONSUMER RESEAXCIi AND WUALITY CONTROL, Robert Weller, Project 
Coordinator, Alfred Politz Research, Inc., New York, 
New York 383 


ADMINISTRATIVE APPLICATIONS: SOME COMMENTS AND SUGGESTIONS, 
Lloyd A. Knowler, Chairman, Department of Mathematics and 
Astronomy, State University of Iowa, Iowa City, Iowa —---- 561 


ANALYSIS OF VARIANCE 


COMPENSATING FOR SYSTEMATIC EFFECTS DETECTED BY AN ANALYSIS OF 
COVAXIANCE IN A MICROBIOLOGICAL ASSAY, Norman F. Knowlden, 
Statistician, Lederle Laboratories Division American 
Cyanamid Company, Pearl kiver, New York 111 


AN EXAMPLE IN STATISTICAL PLANNING OF LABORATORY EXPERIMENTS, 
Besse B. Day, Consulting Statistician, Bureau of Ships, 
Washington, D. Ce, and F. R. DelPriore, Head, Statistical 
Office, U. S. Naval #ngineering Experiment Station, 
Annapolis, Maryland 217 


ARMED SERVICES 


WHAT DOES THE AIX FORCE EXPECT OF CONTRACTORS, Colonel J. Ge. Schneider, 
Chief, wuality Control, Hq. Air Material Command, Wright- 
Patterson Air Force Base, Ohio 4,03 


CONTINUOUS SAMPLING PLANS, R. E. Biedenbender, Quality Control,Hq. 
Air Material Command, wright-Patterson Air Force Base, 
Ohio- 409 


WHAT DEPARTMENT OF THE ARMY EXPECTS OF CONTRACTORS, Colonel Ee Je 
Gibson, Chief, Procurement Division, Office of the Deputy 
Chief of Staff for Logistics, Department of the Army, 
Washington 25, D. Ce 


| 
| 
4 
| > 
| & 
| 
| 
| 
3 
| 
4 
1x 


AUTOMOTIVE 


MACHINE CAPABILITY VERSUS PRODUCT TOLERANCE, Edward J. Oakley, 
Supervisor Yuality vontrol, Delco Kemy Div. G.M.C., 
Anderson, Indiana 


OPTIMIZING A LIFE TESTING PROGHAM, Leonard G. Johnson, Senior 
Research Mathematician, General Motors Research Staff, 
Detroit, Michigan 


@WUALITY CONTROL IN LOCOMOTIVE MANUFACTURE, F. He. Howard, Chief 
Inspector, General Motors Diesel, Limited, London, Ontario---- 


AN APPROACH TO WUALITY CONTROL IN AN AUTOMOTIVE PLANT, Fred A. 
Stewart, wuality Assurance Manager, Chrysler Division, 
Detroit, Michigan 


CHiMICALS 


EFFECTIVE .UALITY CONTROL PROGRAM FOR THE INDUSTRIAL CONTROL 
LABORATORY, Frank We. Kroll, Chemist, Esso Standard Oil 
Company = Bayway itefinery, Pe. OU. Box 222, Linden, New 
Jersey: 


COMPENSATING FOR SYSTEMATIC EFFUCTS DETECTED BY AN ANALYSIS OF 
COVARIANCE IN A MICROBICLOGICAL ASSAY, Norman F. Knowlden, 
Statistician, Lederele Laboratories Division, American 
Cyanamid Company, Pearl River, New York 


GUIDE TO Ti USE OF STATISTICS IN THE CHEMICAL INDUSTRY, Richard 
S. Bingham, Jr., Supervising Engineer, The Carborundum 
Company, Niagara Falls, New York 


QUALITY CONTROL STANDARDS FOR LABORATORY PRECISION, George T. 
McCollough, Jr. Manager, Process Engineering Department, 
Wyandotte Chemicals Corporation, Wyandotte, Michigan------—- 


CHI SyU ARE 
FACTORIAL CHI-SQUARE AS A RESEARCH TECHNIQUE, Ralph F. Huth, 


Metallurgist, U. S. Steel Corporation, Gary Sheet and Tin 
Mill, Gary, Indiana 


COMPLEX ASSE BLIES A.D PROCESSES 


QUALITY CONTROL IN LOCOMOTIVE MANUFACTURE, F. H. Howard, Chief 
Inspector, General Motors Diesel, Limited, London, Ontario-—- 


COST REDUCTION THRCUGH CONTROL GaGING, Le. 0. Heinold, Jr., Manager, 
Automatic Control Engineering, Federal Products Corporation, 
Providence, Rhode Island 


53 


87 


189 


203 


159 


167 


189 


449 


1 
‘ 
| 
| 
|| 
] 
= 
| 


CONTROL CHARTS 


CONTROL CRARTS WITHOUT CALCULATIONS = SOME MODIFICATIONS AND SOME 
EXTENSIONS, Paul C. Clifford, Professor of Mathematics, 
State Teachers College, Montclair, New Jersey 469 


SCLVING LINGAR PROGRAMMING PROBLEMS WITH CONTROL CHARTS, J. Le Dolby, 
Administrative tngineering Statistician, General Electric 
Company, Schenectady, New York 595 


DESIGN OF 


AN EXAMPLE IN STATISTICAL PLANNING OF LABORATORY EXPERIMENTS, 
Besse B. Day, Consulting Statistician, Bureau of Ships, 
Washington, D. C., and F. R. DelPriore, Head, Statistical 
Office, U. S. Naval sngineering Experiment Station, 
Annapolis, Maryland 217 


A DESIGNED EXPERIMENT TO EVALUATE SEVEN YARN LUBRICANTS, Hubert 
M. Hill, Senior Statistician, Research Laboratories, and 
Douglas Wheeler, Yarn Development Division, Tennessee 
kastman Company, ingsport, Tennessee-— 245 


A DISCUSSION ON ROTATABLE DESIGNS, J. S. Hunter, Research 
Associate, Statistical Techniques Research Group, Princeton 
University, Princeton, New Jersey 531 


ELECTRONICS 


TRIAL RUNS FOR QUALITY INSURANCE, Harold J. Guide, Technical 
Assistant, Quality Control Vepartment, Minneapolis-Honey- 
well Regulator Company, Minneapolis, Minnesota 65 


DISTRIBUTION RE,UIREMENT SPECIFICATION, B. J. Kinsburg, Member of 
the Technical Stall, Bell Telephone Laboratories, Murray 
Hill, New Jersey 69 


THE USE OF KEY SORT CARDS FOR COLLSCTING AND ANALYZING DATA IN THE 
MANUFACTURi: CF LANGE wIRED DYUIPMINT, George P. Lewett, 
Quality Control Development Engineer, Western Hlectric 
Company, Kearny, New Jersey: 2B 


SYNTHETIC SAMPLING: A WAY TO PREDICT CIRCUIT RELIABILITY AND TO 
AUTOMATE DESIGN, Michael P. Racite, Technical Engineer and 
L. Hellerman, I.B.M. Corporation, Poughkeepsie, New York--—--— 357 


EVALUATION OF TUBE SCREENING PROCZDURES: PART I = ENGIN=:RING 
EVALUATION, Vinson M. Lockwood, Member of the Technical Staff, 
Hughes Aircraft Company, Tucson, Arizona 421 


EVALUATION OF TUBE SCRELNING PROCEDURES: PART II = STATISTICAL 
ANALYSES OF DATA, Edward Sax, Vivision Statistician, Guided 
Missile Vivision, Aeronautical Radio, Inc., Washington 6, 

D. Ce 431 


‘ 
| 
| q 


INSPECTION AND TESTING 


TRIAL RUNS FOR QUALITY INSURANCE, Harold J. Gulde, Technical 
Assistant, wuality Control Department, Minneapolis- 


Honeywell Regulator Company, Minneapolis, Minnesota -—- 65 
OPTIMIZING A LIFE TESTING PROGRAM, Leonard G. Johnson, Senior 

Research Mathematician, General Motors Research Staff, 

Detroit, Michigan 87 


THE PROBLEM OF CERTIFICATION THAT MATERIALS MEET STATISTICAL 
SPECIFICATIONS, R. D. Gnith, Statistical Services Supervisor, 
Union Carbide Nuclear Company, Oak Ridge, Tennessee 


WUALITY CONTROL STANDARDS FOR LABORATORY PRECISION, George T. 
McCollough, Jr., Manager, Process Ensineering Department, 
Wyandotte Chemicals Corporation, Wyandotte, Michigan---------- 297 


STOPPING RULES FOR CONTINUOUS ‘PRODUCTION, Re. B. Murphy, Quality 
Results Engineer, Bell Telephone Laboratories, Inc., New York, 
New York 307 


COST REDUCTION THROUGH CONTROL GAGING, L. 0. Heinold, Jr., 
Manager, Automatic Control Engineering, Federal Products 
Corporation, Providence, Rhode Island 49 


LINEAR PROGRAMMING . 


SOLVING LINEAR PROGRAMMING PROBLEMS WITH CONTROL CHARTS, J. L. Dolby, 
Administrative Engineering Statistician, General Electric 
Company, Schenectady, New York 595 


MANAGEMENT 


MANAGING THE QUALITY CONTROL FUNCTION, Robert G. Mitchell, Quality 
Control Manager, International Latex Corporation, Dover, 
Delaware 17 


WHO CONTROLS QUALITY — AND HOW?, Warren R. Purcell, Head of Quality 
Control, Raytheon Manufacturing Company, Lowell, Massachusetts-177 


Se Qe Ce CAN BE MADE TO WORK, Thomas A. Budne, Industrial 
Consultant, Rath & Strong, Inc., Boston, Massachusetts—------- 289 


RESEARCH IN THE ORBIT OF QUALITY CONTROL, Paul E. Allen, Manager 
of Quality Control and Customer Service, Beech Aircraft 
Corporation, Wichita, Kansas 601 


QUALITY'S NHGLECTED CUSTOMER - THE ENGINEFRING DEPARTMENT, 
Henry Ae Schumer, Chief Engineer - Ashville Plant, 
international Resistance Company, Skyland, N. C. 609 


| 
| 
xii | 
} 
| 


METALS 


KEEP IT SIMPLE ~ - IT PAYS, A. U. Sternlof, Supervisor, Quality 
Control, American Steel & Wire Div., U. S. Steel Corp., 
Worcester, Massachusetts 129 


THE QUALITY CONTRO], PROGRAM AT MINIATURE PRECISION BEARINGS, INC., 
Charles J. Hudson, Quality Vonsultant, Miniature Precision 
Bearings, Inc., Keene, New Hampshire 239 


ELECTROPLATING APPLICATIONS OF QUALITY CONTROL, Warren E. Jones, 
Quality Control Consultant, Management Controls, 
Des Plaines, Illinois 339 


THE ECONOMICS OF QUALITY CONTROL, Edward W. Armstrong, Chief Methods 
Engineer and Supervisor of Quality Control, Simonds Saw & 
Steel Company, Fitchburg, Massachusetts 393 


OPERATIONS RESEARCH 


THE USE OF QUALITY CONTROL TECHNIQUES IN OPERATIONS RESEARCH, 
R. We. Lindsay, Operations Research Supervisor, American 
Enka Corporation, Enka, North Carolina 103 


PRECISION MANUFACTURING 


THE QUALITY CONTROL PROGRAM AT MINIATURE PRECISION BEARINGS, INC., 
Charles J. Hudson, Quality Consultant, Miniature Precision Bear- 
ings, Inc., Keene, New Hampshire 239 


QUALITY CONTROL PRINCIPLES 
RESEARC4 IN THE ORBIT OF QUALITY CONTROL, Paul E. Allen, Manager of 


Quality Control and Customer Service, Beech Aircraft 
Corporation, Wichita, Kansas 601 


QUALITY MINDEDNESS 


DEVELOPMENT OF QUALITY ATTITUDE AND PRIDE OF WORKMANSHIP, Harry E. 
Sagen, Manager Production Quality Control, Abbott 
Laboratories, North Chicago, Illinois 331 


QUEUING THEORY 


QUEVEING THEGRY AND SOME OF ITS INDUSTRIAL USES, Roger I. Wilkinson, 
Traffic Studies Engineer, Bell Telephone Laboratories, 
Ince, New York, New York 313 


RELIABILITY 


SYNTHETIC SAMPLING: A WAY TO PREDICT CIRCUIT RELIABILITY AND TO 
AUTOMATE DESIGN, Michael P. Racite, Technical Engineer and 


L. Hellerman, I. B. Me Corpcration, Poughkeepsie, New York 357 
PRODUCTION RELIABILITY, Richard A. Carlson, Napco Industries, 
Inc., Minneapolis 1l, Minnesota 545 


xiii 


| 
q 
Pe 
q 
} 
} 
| 


PROCEDURES AND TABLES BASED ON ACCEPTABLE RELIABILITY LEVELS, 
David A. Hill, Director of Quality Control, and 
R. He Myers, Reliability Engineer, Hughes Aircraft 
Company, Culver City, California 


RELIABILITY = A ROLE FOR QUALITY, A. L. Lambert, Manager, 
Quality and Reliability Assurance Department, The Martin 
Company, Baltimore, Maryland 


RESEARCH & DEVELOPMENT 


FACTORIAL CHI-SQUARE AS A RESEARCH TECHNIWUE, Ralph F. Huth, 
Metallurgist, U. S. Steel Corporation, Gary Sheet and 
Tin Mill, Gary, Indiana 


ROLE OF RESEARCH IN  UALITY IMPROVEMENT, Richard D. Wells, 
Assistant Director, Fabric Research Laboratories, Inc., 
Dedham, Massachusetis 


SAMPLING 


KEEP IT SIMPLE - - IT PAYS, A. U. Sternlof, Supa@visor, 
Quality Control, American Steel & Wire Div., U. S. Steel 
Corp., Worcester, Massachusetts— 


STOPPING RULES FOR CONTINUCUS PRODUCTION, R. B. Murphy, Quality 
Results Engineer, Bell Telephone Laboratories, Inc., 
New York, New York 


SYNTHETIC SAMPLING: A WAY TO PREDICT CIRCUIT RELIABIJITY AND TO 
AUTOMATE DESIGN, Michael P. Racite, Technical Engineer, 
and Le Hellerman, I. B. M. Corporation, Poughkeepsie, 

New York 


CONTINUOUS SAMPLING PLANS, R. E. Biedenbender, Quality Control, 
Hq. Air Material Command, Wright-Patterson Air Force Base, 
Ohio 


STANDARDS 


QUALITY CONTROL STANOARDS FOR LABORATORY PRECISION, George T. 
McCullough, Jr., Manager, Process Engineering Department, 


563 


583 


167 


551 


307 


357 


409 


Wyandotte Chemicals Corporation, Wyandotte, Michigan---—------ 297 


QUALITY STANDARDS IN SHCE MANUFACTURE, John T. Heald, Vice President 


in Charge of Manufacturing, The Stetson Shoe Company, 
Incorporated, South Weymouth, Massachusetts 


STATISTICAL TESTS AND TECHNIQUES 


STATISTICAL METHODS IN ENGINESRING DESIGN, Enoch Be Ferrell, 
Switching Research Engineer, Bell Telephone Laboratories, 


Murray Hill, New Jersey 


MACHINE CAPABILITY VeRSUS PRCDUCT TOLMRANCE, Edward J. Oakley, 
Supervisor Quality Control, Delco Remy Div., Ge Me Ce, 
Anderson, Indiana 


xiv 


351 


53 


| 
| 
j 
|| 
¥ 
129 
|| 
|| 
| 
-—--- 
? 


RECENT RESEARCH ON STATISTICAL PROBLEMS IN SUBJECTIVE TESTING, 


talph A. Bradley, Professor of Statistics, Virginia 
Polytechnic Institute, Blacksburg, Virginia 143 


FACTORIAL CHI=SQUARE AS A RESEARCH TECHNIQUE, Ralph F. Huth, 
Metallurgist, U. S. Steel Corporation, Gary Sheet and 
Tin Mill, Gary, Indiana 167 


S. ©. C. CAN BE MADE TO WORK, Thomas A. Budne, Industrial nent 
Rath & Strong, Ina, Boston, Massachusetts 


TESTS OF SIGNIFICANCE I = NORMAL MODELS, Gayle W. McElrath, 
Head, Industrial Engineering Division, University of 
Minnesote, Minneapolis, Minnesota 4,79 


TESTS OF SIGNIFICANCE II = SMALL SAMPLES, Max Astrachan, 
Professor of Statistics, School cf Business, Air Force 
Institute of Technology, Wright-Patterson Air Force 
Base, Ohio 491 


TESTS OF SIGNIFICANCE III = VARIANCES, Fred C. Leone, Director 
Statistical Laboratory, Case Institute of Technology, 
Cleveland 6, Ohio 503 


TESTS OF SIGNIFICANCE IV - CONFIDENCE INTERVALS, Robert We. Boeke, 
Chief Inspector, John Deere, Ottumwa, Iowa 517 


A DISCUSSION ON ROTATABLE DESIGNS, J. S. Hunter, Research Associate, 
Statistical Techniques Research Group, Princeton University, 
Princeton, New Jersey. 531 


TEXTILES 


QUALITY ASSURANCE TO THE ULTIMATE CONSUMER IN THE TEXTILE INDUSTRY, 
James B. Gurley, Staff Assistant, American Viscose Corporation, 
P. O. Box 455, Marcus Hook, Pennsylvania 153 


A DESIGNED EXPERIMENT TO EVALUATE SEVEN YARN LUBRICANTS, 
Hubert M. Hill, Senior Statistician, Research Laboratories, 
and Douglas Wheeler, Yarn Development Division, Tennessee 
Eastman Company, Kingsport, Tennessee 245 


STATISTICAL CONTROL OF A SPINNING LABORATORY, Philip R. Ewald, 
General Engineer, U. S. Department of Agriculture, 
U. - T. Farm, Knoxville, Tennessee- 255 


ROLE OF RESEARCH IN QUALITY IMPROVEMENT, Richard D. Wells, Assistant 
Director, Fabric Research Laboratories, Inc., Dedham, 
Massachusetts 551 


VENDOR RELATIONSHIPS 


THE PROBLEM CF CeRTIFICATION THAT MATERIALS MEET STATISTICAL 
SPECIFICATIONS, Re D. Gnith, Statistical Services Supervisor, 
Union Carbide Nuclear Company, Oak Nidge, Tennessee---------- 281 


me 
3 
} 
? 


VISUAL CHARACTERISTICS 


MEASURING VISUAL CHARACTERISTICS, Charles A. Reed, Quality Control 
Manager, General Electric Company, Ashland, Massachusetts---- 185 


LIGHTING FOR INSPECTION, Willard Allphin, Illumination Research, 
Sylvania Electric Products, Inc., Salem, Massachusetts----—--- 263 


LISTING BY AUTHORS 


ALLEN, Paul E., Research in the Orbit of Quality Control—------— 601 


ALLPHIN, Willard, Lighting for Inspection 263 


ARMSTRONG, Edward W., The Economics of Quality Control-- 


393 
ASHTRACHAN, Max, Tests of Significance II = Small Samples-—-—---— 491 


BIEDENBENDER, Re E., Continuous Sampling Plans 409 


BINGHAM, Richard S., Jr., Guide to the Use of Statistics in 
the Chemical Industry 159 


BOKKE, Robert W., Tests of Significance IV - Confidence Intervals— 517 


BRADLEY, Ralph A., Recent Research on Statistical Problems 


in Subjective Testing 143 
BUDNE, Thomas Ae, Se Qe Ce Can be Made to Work 289 
BUTTERBAUGH, Dr. Grant I., Applications of Statistical Methods 

in Business Administration 33 
CARLSON, Richard A., Production Reliability 545 


CLIFFORD, Paul C., Control Charts Without Calculations - Some 
Modifications and Some Extensions 469 


CONWAY, Richard and Andrew Schultz, Jr., The Manufacturing Progress 
Function 211 


CURLEY, James Be, Quality Assurance to the Ultimate Consumer in 
the Textile Industry 153 


DAY, Besse B., and F. Re DelPriore, An Example in Statistical 
Planning of Laboratory Experiments 217 


DEL PRIORE, F. R., and Besse Be Day, An Example in Statistical 
Planning of Laboratory Experiments 217 


DOLBY, Je Le, Solving Linear Programming Problems With Control 
Charts 595 


EWALD, Philip R., Statistical Control of a Spinning Laboratory—--- 255 
FERRELL, Enoch B., Statistical Methods in Engineering Design—---- 23 


GIBSON, Colonel E. Je, What Department of the Army Expects of 
Contractors 443 


GULDE, Harold J., Trial Runs for Quality Insurance— 65 


ei 
4 
q 
q 
4 
q 
xvii 


HALLADAY, William J. Jr., Application of the I.B.M. 650 MDDPM 
to the Manufacturing Progress Function 


HEALD, John T., Quality Standards in Shoe Manufacture—- 


HEINOLD, Le O. Jr., Cost Reduction Through Control Gaging--------- 


HELLERMAN, Le. and Michael P. Racite, Synthetic Sampling: A Way 
to Predict Circuit Reliability and to Automate Design— 


HILL, David A. and R. He. Myers, Procedures and Tables Based on 
Acceptable Reliability Levels 


HILL, Hubert M. and Douglas Wheeler, A Designed Experiment to 
Evaluate Seven Yarn Lubricants 


HOWARD, F. He, Quality Control in Locomotive Manufacture 


HUDSON, Charles Je, The Quality Control Program at Miniature 
Precision Bearings, Inc. 


HUNTER, Je Se, A Discussion on Rotatable Designs 


HUTH, Ralph F., Factorial Chi-Square as a Research Technique——- 
JOHNSON, Leonard G., Optimizing a Life Testing Program-— 

JONES, Warren E., Electroplating Applications of Quality Control- 
KINSBURG, B. Je, Distribution Requirement Specification—----——-- 


KNOWLDEN, Norman F., Compensating for Systematic Effects Detected 
by an Analysis of Covariance in a Microbiological Assay: 


KNOWLER, Lloyd Ae, Administrative Applications: Some Comments 
and Suggestions 


KROLL, Frank We, Effective Quality Control Program for the 
Industrial Control Laboratory: 


LAMBERT, A. Le, Reliability - A Role for Quality: 


LEONE, Fred C., Tests of Significance III - Variances-—---—---- 


LEWETT, George P., The Use of Key Sort Cards for Collecting and 
Analyzing Data in the Manufacture of Large Wired Equipment--—- 


LINDSAY, Re We, The Use of Quality Control Techniques in 


Operations Research 


LOCKWOOD, Vinson M., Evaluation of Tube Screening Procedures: 
Part I — Engineering Evaluatien- 


563 


1 


561 


103 


421 


MCCOLLOUGH, George T..Jr., Quality Control Standards for Laboratory 
Precision 


297 


189 
167 
87 
339 
69 
503 
— -------- —_ -- -----------—-------—---—-- 
xviii 
a 


MELRATH, Gayle W., Tests of Significance I - Normal Models—-—-—-— 479 
MITCHELL, Robert G., Managing the Quality Control Function——-—— 17 


MUNDEL, August B., Quality Control in the Assembly and Manufacturing 
Indust ry: 461 


MURPHY, Re Be, Stopping Rules for Continuous Production 307 


MYERS, R. H. and David A. Hill, Prededures and Tables Based on 
Acceptable Reliability Levels 563 


OAKLEY, Edward J., Machine Capability Versus Product Tolerance—--- 53 


PURCELL, Warren R., Who Controls Quality - And How ? 177 


RACITE, Michael P., and L, Hellerman, Synthetic Sampling: A Way 
to Predict Circuit Reliability and to Automate Design--—---—--—- 357 


REED, Charles A., Measuring Visual Characteristics 185 
SAGEN, Harry Ee, Development of Quality Attitude and Pride of 
Workmanship 331 
SAX, Edward, Evaluation of Tube Screening Procedures: Part II - 
Statistical Analyses of Data 431 
SCHNEIDER, Colonel J. Ge, What Does the Air Force Expect of 
Contractors 4,03 
SCHREINER, Donald A., The Manufacturing Progress Function, its 
Application to Operations at I. B. Me, Endicott 215 
SCHULTZ, Andrew, Jr., and Richard Conway, The Manufacturing 
Progress Function 211 
SCHUMER, Henry A., Quality's Neglected Customer - The Ingineering 
Department 609 
SMITH, Re De, The Problem of Certification that Materials Meet 
Statistical Specifications— 281 
STERNLOF, Ae Ue, Keep It Simple - - It Pays 129 
STEWART, Fred A., An Approach to Quality Control in an Automtive 
Plant 203 
WELLER, Robert, Consumer Research and Quality Control. 383 


WELLS, Richard De, Role of Research in Quality Improvement-------- 551 


WHEELER, Douglas and Hubert M. Hill, A Designed Experiment to 
Evaluate Seven Yarn Lubricants 245 


WILKINSON, Roger I., Queueing Theory and Some of its Industrial 
Uses 313 
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TWELVE YEAR INDEX TO NATIONAL CONVENTION TRANSACTIONS: 1947 = 1958 


The numbers following the years are the pages on which the papers 
indexed begin. For example, there are two papers in the Transactions 
for 1947 that are about Administrative Applications, and they start on 
pages 111 and 193. 


There was no publication in 1948. The 1949 publication consisted 
of abstracts. In 1950 there were ten papers separately bound and 
numbered from one to ten. The listings for that year are therefore the 
number of the paper. The listings for other years are all page numbers. 


ADMINISTRATIVE APPLICATIONS 

1947: 111, 193. 1949: 10, 46. 1950:"10. 1951: 17. 1952: 9, 193, 209. 
1954: 19, 85, 147; 419, 489. 1955: 9» 975 207; 283, 347, 3755 385, 4, 
573, 6534 1956: 283, 303, 553, 651. 1957: 191, 297, 357, 389, 481, 497- 
1958: 33, 211, 213, 215, 383, 561. 


AIRCRAFT 

1949: 93. 1950:%3,%. 1952: 41, 73, 409e 1953: 161. 1954: 57, 211, 
333, 489, 499, 627- 1955: 87, 253, 307, 643, 691. 1956: 71, 105, 211, 
229, 347, 367, 525, 575, 581. 1957: 145, 177, 235, 239, 329, 577, 619, 
156 


ANALYSIS OF VARIANCE 


1949: 15, 77+ 1951: 65, 75 1954: 135, 547; 565, 633. 1955: Tl, 
1957: 279¢ 1958: 1, 217. 


ARMED SERVICES 

1947: 2756 1949: 96. 1950:%5,%. 1951: 133, 153, 347, 391. 

1952: 41, 73, 177, 275¢ 1953: 179, 231, 455, 479, 541. 1954: 483, 
1499, 523, 647+ 1955: 307, 365. 1956: 107, 211, 323, 379, 405. 
1957: 303, 505, 511, 559, 579. 1958: 403, 409, 443. 


AUTOMATION 
1956: 613. 1957: 147, 531. 


AUTOMOTIVE 

1951: 263, 289. 1954: 229, 271. 1955: 493, 567. 1956: 99, 131, 451, 
501, 601, 613. 1957: 83, 99, 253, 263, 543, 613. 1958: 53, 87, 189, 
203. 


BINOMIAL PROBABILITY TABLES 
1954: 115. 


BREWING 
1953: 377- 1955: 117, 167, 661. 1956: 389, 437, 629. 1957: 155, 399. 


CHEMICALS 

1947 255, 1949: 67, 77. 1951: 65, 75, 125, 207, 2576 1952: 305, 337, 
4332 1953: 29, 101, 135, 321, 601, 659, 675. 1954: 125, 249, 261, 515. 
1955: 219, 333, 705, 72le 1956: 1, 9, 45, 415, 626, 673. 1957: 25, 
307, 369, 713. 1958: 1, 111, 159, 297. 


CHI SQUARE 
1956: 9, 299. 1958: 167. 
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COMPLEX ASSEMBLIES AND PROCESSES 
1954: 155, 385, 483. 1956: 653. 1957: 145, 235, 471, 619, 715- 
1958: 189, 449 


COMPUTERS 
1957: 319. 


CONTROL CHARTS 

1947: 17, 29, 49, 71, 97, 103, 111, 167, 171, 213, 221. 1949: 2, l2, 
86. 1950:%4,%10. 1951: 9, 43, 53, 161, 181, 229, 289, 353, 359. 
1952: 1, 377, 419. 1954: 405. 1955: 67, 299, 433, 627, 671, 685. 
1957: 19. 1958: 469, 595. 


CORRELATION AND 8 EGRESSION 
1947: 145, 259¢ 1949: 12. 1953: 39, 399, 521 1954: 101, 377. 
1955: 419. 1956: 471. 


DESIGN OF EXPERIMENTS 

1947: 145e 1949: 12, 67. 1950°%7. 1952: 147, 265. 1953: 155, 435, 
439, 1954: 377, 565, 633. 1955: 553, 705- 1956: 677. 1957: 229, 355 
1958: 217, 245, 531. 


ELECTRONICS 

1949: 8h. 1951: 89. 1952: 257. 1953: 225, 309. 1954: 15, 509, 

1955: 141, 209, 409, 521, 559, 641, 643. 1956: 99, 229. 1957: 139, 287, 
385, 603-6 1958: 65, 69, 273, 357, 421, 431. 


FOOD 
1949: 73» 1952: 121. 1953: 5056 1955: 265, 275, 293, 505, 587, 621. 
1956: 313, 465, 543-2 1957: 167, 3795 675-6 


MANUSCRITS EN FRANCAIS 
FRENCH LANGUAGE PAPERS 
1956: 177; 199, 397, 5595 6236 


GLASS 
1951: 111. 1953: 341. 1956: 37. 1957: 119. 


INDUSTRIAL ENGINEERING 
1947: 161. 1953: 199. 1954: 555, 617¢ 1955: 177, 713. 1956: 361. 
1957: 45, 191, 205. 


INSPECTION AND T ESTING ™ 
1947: 1532 1949: 22, hoe 1950:°8. 1951: 25, 31, 263, 303, 327, 331, 
391. 1952: 17, 25, 281, 291, 321, 331, 397. 1953: 127, 205, 213, 231, 
255, 357, 385, 471, 479, 485, 535¢ 1954: 57, 67, 627, 547. 1955: 405. 
a 51, 575, 663. 1957: 147, 213, 531, 703. 1958: 65, 87, 281, 297, 
307, 449. 


INVENTORIES 
1947: 1954: 85. 1955: 385. 1956: 371. 


JOB SHOPS 
1949: 89. 1955: 641. 1956: 333. 1957: 131, 569. 


LINEAR PROGRAMMING 
1953: 651. 1955: 197. 1958: 595. 
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MAIL ORDER 
1947: ll. 


MAINTENANCE 
1954: 1996 195: 525, 685. 


MANAGEMENT 
1947: 1, 7e 1949: 10, 26, 31, 37, 48, 50, 53, 55. 1950:%1,%9. 

1951: 199, 213, 219. 1952: 185. 1953: 219, 551, 643. 195k: 3, 
369. 1955: 339, 407, 605. 1956: 217, 429, 477, 562, 565. 1957: 357, 
385, 389, 399, 481, 497, 597. 1958: 17, 177, 289, 601, 609. 


METALS 

1949: 91. 1950:%4,%6. 1951: 43, 53, 171, 229, 239, 3592 1952: 105, 
153, 297, 381, 421. 1953: 1, 39, 267, 485, 493. 1954: 1, 93, 185, 229, 
279, 289, 303, 445, 579. 1955: 5, 43, 77, 105, 183, 731. 1956: 25, 
27, 83, 89, 131, 149, 299, 333, 471, 589, 677. 1957: 89, 181, 351, 
5L9. 1958: 129; 239, 339, 3936 


NEW THEORY 
1949: 18. 1952: 419. 


OPERATIONS RESEARCH 
1953: 2952 1954: 241, 461. 1955: 177, 397; 457. 1956: 107, 249. 
1957: 221, 307, 1958: 103. 


PACKAGING 
1953: 3656 


PAPER 
1949: 80. 1952: 9, 51. 1953: 605. 1954: 321, 4576 1956: 125, 184, 
195, 515. 1957: 645. 


PRECISION MANUFACTURING 
1952: 297, 321. 1953: 213, 341. 1954: 93, 361. 1958: 239. 


QUALITY CONTROL PRINCIPLES 
1947: 121, 167, 233- 1949: 65. 1951: 199. 1952: 89, 3456 1957: 357; 
589. 1958: 601. 


(QUALITY MINDEDNESS 
1949: 336 1952: 137. 1958: 331. 


QUEUEING THEORY 
1958: 313. 


RELIABILITY 
1953: 225. 1955: 643, 691. 1956: 71, 663. 1957: 145, 303, 603, 
619. 1958: 357, 545, 563, 583. 


RESEARCH AND DEVELOPMENT 
1947: 1953: 335, 19542 445, 647. 1955: 705, 727, 731- 
1957: 1. 1958: 551, 167. 


‘ 
RUBBER 
1949: 69. 1951: 339. 1953: 55. 1956: 457. 
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SAMPLING 

1947: 81, 131, 167, 201, 221, 275. 1949: 2, 4, 8, 2, Ae. 1951: 25, 
31. 1952: 17, 81, 129, 305. 1953: 5, 87, 115, 231, 427. 1954: 27, 
523. 1955: 27, 125, 233, 315, 467, 615. 1956: 487, 589. 1957: 19, 
389, 4235 429, 439, LL7, 463, 517, 5796 1958: 129, 307, 357, 409. 


SPECIFICATIONS 
1949: 42. 1950:"2, 1951: 111. 1953: 21. 1954: 317. 1957: 57, 1556 


STAN DARDS 
1949: 36, hos 1954: 317, 471. 1955: 149, 359, 415, 485, 543, 611. 
1956: 5156 1957: 111, 351, 559- 1958: 297, 351. 


STATISTICAL TESTS AND TECHNIQUES 

1952: 83, 189. 1953: 71, 187, 315, 567. 1954: 43, 513. 1955: 61, 
135, 445, 513- 1956: 115, 177, 415, 673- 1957: 343, 635, 687. 
1958: 23, 53, 143, 167, 289, 479, 491, 503, 517, 531. 


TEACHING AND TRAINING 

1947: 251. 1949: 48, 50, 53, 55, 57,5 58, 61, 62, 634 1951: 383, 
1952: 35, 65, 97, 203. 1953: 331, 671. 1954: 535. 1955: 376 
1956: 481, 619, 647. 1957: 267, 271. 


TEXTILES 

1947: 271. 1949: 82. 1952: 171, 443. 1953: 65, 291. 1954: 173, 427, 
471. 1955: 1, 57, 159, 543. 1956: 447, 523, 631. 1957: 263, 613. 
1958: 153, 245, 255, 551. 


UNIONS 
1953: 561. 


VENDOR CONSUMER RELATIONSHIPS 
1949: 29. 1951: 105, 321. 1952: 251, 361, 365, 393. 1953: 97, 419. 
1954: 213, 271. 1955: 531. 1957: 409, 543, 621. 195@: 281. 


VISUAL CHARACTERISTICS 
1953: 213, 291. 1955: 159. 1957: 623. 1958: 185, 263. 
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PUBLISHERS' DISPLAY OF BOOKS AT THE BOOK BOOTH 


The Ae Se Ge Ce book booth for the 1958 convention is being jointly 
operated by A. Se Q Ce, and the BOOK CLEARING HOUSE of Boston which 
services research plants in the area surrounding the city. 


In addition to the display of a quantity of titles, most of which 
are listed below for your convenience, the books on display at the 
convention book booth will include both titles which will have been 
published by June first, and older titles directly concerned with, and 
relating to, Quality Control, plus an assortment of books for your 
diversion. 


With each purchase of $5.00 or more, there will be FREE MAILING 
to your home or office. 


There will also be a few AUTOGRAPHING SESSIONS for authors who will 
be attending the convention. The schedules will be posted on the 
bulletin board in the lobby of the hotel each morning. It will give 
you a chance to consult with the men who are the best in YOUR field. 


To keep abreast of what is developing in the field of quality 
contrel, come prepared to spend some time at the convention book booth. 


Adams: BASIC STATISTICAL CONCEPTS 

Adams: AN INDEX OF NOMOGRAMS 

ESTABLISHING AN INTEGRATED DATA=PROCESSING SYSTEM 

HANDBOOK OF PERSONNEL FORMS AND RECORDS 

KEEPING PACE WITH AUTOMATION 

OPERATIONS RESEARCH 

PIONEERING IN ELECTRONIC DATA PROCESSING 

PLANNING AND DEVELOPING THE COMPANY ORGANIZATION STRUCTURE 
SUCCESSFUL PRODUCTION PLANNING AND CONTROL 

TESTED APPROACHES TO CUTTING PRODUCTION COSTS 

PRODUCTION AND MARKETING PROBLEMS 

HOW TO REDUCE PRODUCTION COSTS 

GETTING THE MOST FROM RESEARCH AND ENGINEERING 
ADMINISTRATIVE AND STATISTICAL TECHNIQUES OF QUALITY CONTROL 
BUILDING QUALITY INTO MANPOWER 

NEW CONTROLS FOR FIXED AND VARIABLE COSTS 

PRODUCTION COSTS AND BREAK EVEN POINTS 

ORGANIZING FOR EFFICIENT PRODUCTION i 
GETTING AND USING EMPLOYEES' IDEAS 4 
QUALITY AND EXPENSE CONTROL 

INDUSTRIAL ENGINEERING FOR BETTER PRODUCTION 


Anderson & Bancroft: STATISTICAL THEORY IN RESEARCH ‘ 
Armstrong: MECHANICAL INSPECTION j 


&STM: ASTM MANUAL ON QUALITY CONTROL OF MATERIALS 4 
ASTM: STATISTICAL QUALITY CONTROL | 
ASTM: APPLICATION OF STATISTICS 


ASTM: PROBABILITY SAMPLING OF MATERIALS 
: CHOICE OF SAMPLE SIZE TO ESTIMATE AVERAGE QUALITY OF A LOT OF 
PROCESS 
Barnes: MOTION AND TIMES STUDY 
Barnes: MOTION AND TIME STUDY APPLICATION 
Barnes: MOTION AND TIME STUDY PROBLEMS AND PROJECTS 
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Barnes: WORK S AMPLING 

Beckenbach: MODERN MATHEMATICS FOR THE ENGINEER 
Begeman: MANUFACTURING PROCESSES 

Bell: MANAGEMENT GUIDE FOR ELECTRONIC COMPUTERS 

Bennett & F: STATISTICAL ANALYSIS 

Berkeley: GIANT BRAINS 

Bethel, Ae Se & S: ESSENTIALS FOR INDUSTRIAL MANAGEMENT 
Bethel, A. S. & S: INDUSTRIAL ORGANIZ ATION AND MANAGEMENT 
Bowker & Goode: SAMPLING INSPECTION BY VARIABLES 

Bowker & Lieberman: HANDBOOK OF INDUSTRIAL STATISTICS 
Bowman & Fetter: ANALYSIS FOR PRODUCTION MANAGEMENT 
Brady: MATERIALS HANDBOOK 

Burington: HANDBOOK OF MATH TABLES AND FORMULAS~esHANDBOOK 
Burington & May: HANDBOOK OF PROBABILITY AND STATISTICS 
Burr: ENGINEERING STATISTICS AND QUALITY CONTROL 
Bullinger: ENGINEERING ECONOMY 

Carroll: BETTER WAGE INCENTIVES 

Carroll: HOW TO CHART TIMESTUDY DATA 

Carroll: HOW TO CONTROL FRODUCTION COSTS 

Carroll: HOW FOREMEN CAN CONTROL COSTS 

Carrell: TIMESTUDY FOR COST CONTROL 

Carroll: TIMESTUDY FUNDAMENTALS FOR FOREMEN 

Chemical Rubber Company: STANDARD MATH TABLES 
Churchman: THEORY OF EXPERIMENTAL INFERENCE 

Clark: AN INTRODUCTION TO STATISTICS 

Cochran & Cox: EXPERIMENTAL DESIGNS 

Cochran: SAMPLING TECHNIQUES 

Considine: PROCESS INSTRUMENTS AND CONTROL 

Cowden: STATISTICAL METHODS IN QUALITY CONTROL 

Cramer: ELEMENTS OF PROBABILITY THEORY 

Crisp: MARKETING RESEARCH 

Davidson: SUCCESSFUL PROCESS PLANT PROCESS 

Davies: DESIGN AND ANALYSIS OF INDUSTRIAL EXPERIMENTS 
Davies: STATISTICAL METHODS IN RESEARCH AND PRODUCTION 
Davies: T. & We: TESTING AND INSPECTION OF ENGINEERING MATERIALS 
Debing: QUALITY CONTROL FOR PLASTICS ENGINERS 

Deming: SOME THEORY OF SAMPLING 

Dixen & M: INTRODUCTION TO STATISTICAL ANALYSIS 

Dodge & “oming: SAMPLING INSPECTION TABLES 

Dorfman, S. & Se: LINEAR PROGRAMMING AND ECONOMIC ANALYSIS 
Dull & D: MATHEMATICS FOR ENGINERS 

Duncan: QUALITY CONTROL AND INDUSTRIAL STATISTICS 
Eckert & J: FASTER, FASTER 

Eckman: PRINCIPLES OF INDUSTRIAL PROCESS CONTROL 
Eckman: INDUSTRIAL INSTRUMENTATION 

Eisenhart: TECHNIQUES OF STATISTICAL ANALYSIS 
Engineering Research Associates: HIGH SPEED COMPUTING DEVICES 
Enrich: QUALITY CONTROL 

Ezekiel: METHODS OF CORRELATION ANALYSIS 

Feigenbaum: QUALITY CONTROL 

Feinstein: FOUNDATIONS OF INFORMATION THEORY 

Feller: INTRODUCTION TO PROBABILITY THEORY 

Ferguson & S: LINEAR PROGRAMMING 

Fisher: DESIGN OF EXPERIMENTS 

Fisher: STATISTICAL METHODS FR RESEARCH WORKERS 
Fisher: STATISTICAL METHODS AND SCIENTIFIC INFERENCE 
Fraser: NONPARAMETRIC METHODS IN STATISTICS 


xxvi 


j 
| 


| 


| 


Freeman: INDUSTRIAL STATISTICS 
Gnedenke & Kolmogorov: LIMIT DISTRIBUTIONS FOR SUMS OF INDEPENDENT 
RANDOM VARIABLES 
Goode & Machol: SYSTEMS ENGINEERING 
Gore: STATISTICAL METHODS FOR CHEMICAL EXPERIMENTATION 
Grabbe: AUTOMATION IN RPUSINESS AND INDUSTRY 
Grant: STATISTICAL QUALITY CONTROL 
Hald: STATISTICAL THEORY WITH ENGINEERING APPLICATIONS 
Hald: STATISTICAL TABLES AND FORMULAS 
Heimer: MANAGEMENT FOR ENGINEERS 
Heyel: THE F OREMAN'S HANDBOOK 
Hirsch: INTRODUCTION TO MODERN STATISTICS 
Hoel: INTRODUCTION TO METHEMATICAL STATISTICS 
Hoelscher, Ae & P: GRAPHIC AIDS IN ENGINEERING COMPUTATION 
Immer: MATERIALS HANDLING 
Industrial Research Service: COLLEGE PLACEYENT DIRECTORY 
Ireson & Grant: INDUSTRIAL ENGINEERING AND MANAGEMENT 
Johnson & M: GUIDE TO ELEMENTARY STATISTICAL FORMULAS ‘ 
Juran: QUALITY CONTROL HANDBOOK 
Juran & B: CASE STUDIES IN INDUSTRIAL MANAGEMENT 
Karger: ENGINEERED WORK MEASUREMENT 
Kempthorne: THE DESIGN AND ANALYSIS OF EXPERIMENTS 
Kendall & Buckland: DICTONARY OF STATISTICAL TERMS 
Knowlton: ELECTRICAL EVGINEERS HANDBOOK 
Koepke: PLANT PRODUCTION CONTROL 
Kolmogorov: FOUNDATIONS OF THE THEORY OF PROBABILITY 
Koontz & O'D: PRINCIPLES OF MANAGEMENT 
Korol: SOVIET EDUCATION FOR SCIENCE AND TECHNOLOGY 
La Londe: PROFESSIONAL ENGINEERS EXAM Q. & A. 
Landy: PRODUCTION. PLANNING AND CONTROL 
Lanning & Batten: RANDOM PROCESSES 
Ledgerwood: CONTROL ENGINEERING MANUAL 
Levens: NOMOGRAPHY 
Levin: OFFICE WORK AND AUTOMATION 
Lowen: HOW TO CHANGE YOUR JOB SUCCESSFULLY 
Luce & Raffia: GAMES AND DECISIONS 
Lyle: REGRESSION ANALYSIS OF PRODUCTION COSTS AND FACTORY OPERATIONS 
MacNiece: PRODUCTION FORECASTING, PLANNING AND CONTROL 
MacNiece: INDUSTRIAL SPECIFICATIONS 
Mandel: STATISTICS FOR MANAGEMENT 
Mantell: ENGINEERING MATERIALS HANDBOOK 
Maynard: INDUSTRIAL ENGINEERING HANDBOOK 
Maynard & S: OPEKATIONS ANALYSIS 
Mayrard, Se & S: METHODS-TIME MEASUREMENT 
Matz, etc.: COST ACCOUNTING 
McCarthy: INTRODUCTION TO STATISTICAL REASONING 
McCracken: DIGITAL COMPUTER PROGRAMMING 
Melman: DYNAMIC FACTORS IN INDUSTRIAL PRODUCTIVITY 
Mood: INTRODUCTION TO THECRY OF STATISTICS 
Morse: METHODS OF OPERATIONS RESEARCH 
Morse: QUEUES, INVENTORIES AND MAINTENANCE 
: THEORY OF PROBABILITY 
Muther: PRACTICAL PLANT LAYOUT 
Nadler: MOTION AND TIME STUDY 
Nadler: WORK SIMPLIFICATION 
Nelson: WRITING THE TECHNICAL REPORT 
Neuschel: STREAMLINING BUSINESS PROCEDURES 
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Newman: THE WORLD OF MATHEMATICS 

Newman: MARKETING RESEARCH AND MANAGEMENT 

Nieswanger: ELEMENTARY STATISTICAL METHODS 

Nobel. & N: ACCOUNTING PRINCIPLES 

Pearson: BIOMETRIKA TABLES 

Perry: CHEMICAL BUSINESS HANDBOOK 

Pigors & Myers: PERSONNEL ADMINISTRATION 

Plant Engineering: PLANT ENGINEERING PRACTICE 
Quenouille: DESIGN AND ANALYSIS OF EXPERIMENT 

Rand Corpe: A MILLION RANDOM DIGITS 

Rice: CONTROL CHARTS IN FACTORY MANAGEMENT 

Romig: 50-100 BINOMIAL TABLES 

Schaller: ENGINEERING MANUFACTURING METHODS 

Schrock: QUALITY CONTROL AND STATISTICAL METHODS 
Shewhart: ECONOMIC CONTROL OF QUALITY OF MANUFACTURED PRODUCTS 
Siegel: NONPARAMETRIC METHODS FOR BEHAVIORAL SCIENCES 
Simon: ENGINEERS MANUAL OF STATISTICAL METHODS 
Sokolnikoff & R: MATHEMATICS OF PHYSICS AND MODERN ENGINEERING 
Souther: TECHNICAL REPORT WRITING 

Spear: CHARTING STATISTICS 

Spriegel, S. & S: ELEMENTS OF SUPERVISION 

Spriegel & L: INDUSTRIAL MANAGEMENT 

Sprowls: ELEMENTARY STATISTICS 

Steffensen: INTERPOLATION 

Sweeney: MEASUREMENT TECHNIQUES IN MECHANICAL ENGINEERING 
Tippet: TECHNOLOGICAL APPLICATIONS OF STATISTICS 

Tippett: STATISTICS 

Todhunter: HISTORY OF THE MATHEMATICAL THEORY OF PROBABILITY 
Trundie: MANAGERIAL CONTROL OF BUSINESS 

Turner: BASIC ELECTRICITY 

U. Of Pittsburgh: JOB ATTITUDES 

Uris: THE EFFICIENT EXECUTIVE 

VAN NOSTRAND SCIENTIFIC ENCYCLOPEDIA 

Vance & N: STATISTICAL SAMPLING FOR AUDITORS AND ACCOUNTANTS 
Vold: APPLIED STATISTICS FOR THE ENGINEER 

Wald: SEQUENTIAL ANALYSIS 

Walker & Lev: STATISTICAL INFERENCE 

Walker: ELEMENTARY STATISTICAL METHODS 

Walker: MATHEMATICS ESSENTIALS FOR ELEMENTARY STATISTICS 
Wallis & Roberts: STATISTICS, A NEW APPROACH 

Waugh: ELEMENTS OF STATISTICAL METHOD 

Waugh: STATISTICAL TABLES AND PROBLEMS 

Weir: BLUEPRINT READING 

Williams: THE COMPLETE STRATEGYST 

Wilson: AN INTRODUCTION TO SCIENTIFIC RESEARCH 

Yates: SAMPLING METHODS FR CENUSES AND SURVEYS 

Youden: STATISTICAL METHODS FOR CHEMISTS 

Young: MATERIALS AND PROCESSES 

Yule & Kendall: INTRODUCTION TO THEORY OF STATISTICS 


PAPER BOOKS 


Abbott: FLATLAND 

Dantzig: NUMBER, THE LANGUAGE OF SCIENCE 

Dickson: THEORY OF NUMBERS 

Gaines: CRYPTANALYSIS 

Gardner: FADS AND FALLACIES IN THE NAME CF SCIENCE 
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Gardner: MATH, MAGIC AND MYSTERY 
Goodman: MAN AND AUTOMATION 

Heath: MATHEMAGIC 

Hilton: GUIDANCE IN THE AGE OF AUTOMATION 
Hopper: WIN AT CHECKERS 

Jahnke: TABLES OF FUNCTIONS 

Johnson: MAGIC TRICKS ANDCARD TRICKS 
Kaufman: MODERN PUZZLES 

Kautman: NEW WORLD PUZZLES 

Kitagawa: FACTORIAL EXPERIMENT TABLES 
Klaf: CALCULUS REFRESHER 

Kraitchik: MATHEMATICAL RECREATIONS 
Langer: INTRODUCTION TO SYMBOLIC LOGIC 
La Place: ESSAY ON PROBABILITIES 

Levy: NUMERICAL SOLUTIONS 

Mann: ANALYSIS AND DESIGN OF EXPERIMENTS 
Merrill: MATHEMATICAL EXOURSIONS 
Meyer: PUZZLE, STUNT, QUIZ, FUN 
Moroney: FACTS FROM FIGURES 

Mot t=-Smith: MATHEMATICAL PUZZLES 
O'Brien: RUSSIAN ENGLISH DICTIONARY 
Polya: HOW TO SOLVE IT 

Reinfeld: WIN AT CHESS 

Reinfeld: HOW TO FORCE CHECKMATE 
Sawyer: MATHEMATICIANS DELIGHT 
SCIENTIFIC AMERICAN SERIES 

Singer: FROM MAGIC TO SCIENCE 

Sluckin: MINDS AND MACHINES 

Smith: CRYPTOGRAPHY 

Sticker: HOW TO CALCULATE QUICKLY 
Struick: CONCISE HISTORY OF MATHEMATICS 
Wax: STOCHASTIC PROCESSES 

Weinter: HUMAN USE OF HUMAN BEINGS 
Willers: PRACTICAL ANALYSIS 
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